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Toxoplasmosis is a major public health problem worldwide, especially in its congenital form, where the risk of fetal compromise and sequelae is imminent. A critical aspect of this disease is that most of the afflicted children are asymptomatic at birth, presenting with late complications¹ -³. In addition, the lack of uniformity in the management of pregnant patients can result in severe consequences for newborns, and the lack of standard screening for toxoplasmosis is a significant healthcare challenge. Unfortunately, few countries include toxoplasmosis in the list of diseases investigated during prenatal care, or make toxoplasmosis testing compulsory, with a systematized follow-up for pregnant women and newborns [4] [5] [6] .
Several studies have pointed out the difficulties associated with defining the relationships between intrauterine and postnatal treatment advantages. In fact, the vast majority of studies are observational and retrospective, with historical controls, and are not randomized 2, [7] [8] [9] . Still, current studies agree that shortening the time interval between diagnosis and acute infection during pregnancy and treatment of the mother and newborn during the first year of the newborn's life reduces parasite load and prevents toxoplasmosis sequelae 2, 7, 8 . Knowledge of the profile of pregnant women affected by toxoplasmosis and the actions of health professionals who treat them can be useful for identifying at-risk women and their children. This knowledge is important because early intervention during pregnancy has been shown to prevent the transmission of the parasite and minimize sequelae 2, 7, 8, 10 . Observational studies, as well as studies conducted in France (where screening for congenital toxoplasmosis is standardized) with historical controls, have shown decreasing levels of acute phase toxoplasmosis infection in pregnant women and a lower incidence of sequelae in the fetus when antibiotics were administered to the mother during pregnancy and to the child during the first year of life 8 .
METHODS
RESULTS
Soares JAS et al -Profile of congenital toxoplasmosis in Northern Minas Gerais
In Brazil, few studies have been conducted on congenital toxoplasmosis (CT), and epidemiological knowledge of the disease is required. In addition, knowledge of the diverse clinical manifestations of the disease and the varying degree of involvement of the patients, as well as regional peculiarities, is essential. Research conducted by the Actions and Diagnosis Support Center (NUPAD -Núcleo de Ações e Apoio Diagnóstico) in Minas Gerais, from November 2006 to May 2007, using blood samples on filter paper taken from newborns around the first week of life (the Guthrie test), found an incidence rate of 1 in 589 live births for toxoplasmosis in Northern Minas Gerais (NUPAD: Technical Report sent to the Health Department of Montes Claros, Belo Horizonte, 2007): a far higher incidence rate than that found in other regions of Brazil (approximately 1:1,000 live births), strongly suggesting the need for local studies.
This study aimed to describe the clinical and epidemiological profile and mother-to-child transmission rate of Toxoplasma gondii in a group of pregnant women and newborns treated at an outpatient clinic for infectious diseases in Northern State of Minas Gerais, Brazil.
The study was conducted in Montes Claros, in the Northern State of Minas Gerais (MG). The city is the main regional center and reference point for medical care for a population of over 1.5 million inhabitants. The municipality has approximately 370,000 inhabitants and approximately 6,000 children are born each year. The health assistance network consists of 5 general hospitals, 7 polyclinics, 14 healthcare care facilities, and 59 family health strategy teams.
The study was conducted at the Reference Center for Infectious Diseases (Centro de Referência em Doenças Infecciosas; CERDI), a polyclinic that belongs to the municipal health network that treats patients with infectious diseases. The CERDI has a multidisciplinary team, with infectologists, pediatricians, psychologists, biologists, social assistants, pedagogues, nurses, health assistants, as well as a technical and administrative support team. The target population of this study was composed of children and mothers referred by the maternities and hospitals of the municipality and health departments of neighboring municipalities.
For data collection, standardized medical records were used for the period from January 2002 to May 2010. Therefore, this study is a descriptive, exploratory study with a quantitative approach.
Pregnant women who had possible acute seroconversion were included in this study: diagnoses were based on positive serological tests for Toxoplasma gondii by the identification of Toxoplasmaspecific IgM and or IgA antibodies, or progressively increased IgG titers. Pregnant women with serological tests consistent with the longterm acquisition of immunity prior to the pregnancy were excluded.
Children presenting with congenital toxoplasmosis at birth; intracranial calcifications (by transfontanelar ultrasound or cephalic segment tomography); or retinochoroiditis (by fundoscopy examination) suggestive of toxoplasmosis in the first 8 months of life were included in this study. Children testing positive for Toxoplasma-specific antibodies (IgM or IgA), or with ascending titers of Toxoplasma-specific IgGs higher than associated maternal titers, in the first three months of life were included as well.
Follow-up losses were defined as children with no follow-up records at the outpatient clinic for at least one year after birth (i.e. children transferred to another service because their parents moved away or those who could not be contacted by active search).
Data collection was carried out by the researchers and all collected variables were entered into the statistical program SPSS® (Statistical Package for the Social Science, version 13.0, for Windows®) and submitted to specific statistical treatment. Relationships between demographical variables and interventions during pregnancy and the presence of sequelae by the end of the first year of life were estimated using Pearson's Chi-square test or Fisher's exact test, assuming a confidence level of 5% (p<0.05).
Ethical considerations
The protocol for this study was evaluated and approved by the Ethics Committee of the Universidade Estadual de Montes Claros, Brazil.
A total of 58 mother-child pairs were identified and studied. The main characteristics of the mothers are shown in Table 1 . The study population was predominantly urban (86.2%), and from the municipality where the study was conducted. The percentage of teenage mothers was 31% (n=18), the mean age was 22.1 years and 51.7% of the pregnant women (n=30) had up to 8 years of school. Only 1 (1.7%) woman reported having received prophylactic counseling regarding Toxoplasma gondii during pregnancy, and most study participants did not know the implications of being acutely infected with the parasite during pregnancy.
For 10 of the women, no serological examinations for Toxoplasma gondii were conducted during pregnancy, whereas the remaining 48 (82.8%) were tested for Toxoplasma gondii in different trimesters. Of these, 41 (70.7%) tested positive for Toxoplasma-specific IgGs, and 2 had antibodies with progressively increasing titers. IgM were measured in 46 (79.3%) patients, with positive results for 67.2%. IgA dosage was conducted on only 4 pregnant women, 2 (3.4%) of which were positive. An IgG avidity test was performed on 12 (20.7%) of the 58 pregnant women, and results were low (<30%) in 3, high (>60%) in 7, and indeterminate in 2. Amniocentesis was performed on 19 (32.8%) of the pregnant women, and a PCR search for Toxoplasma gondii in the amniotic fluid was positive for 3 (15.8%) of these.
Most of the children were asymptomatic at birth, and required laboratory, ophthalmological, and image exams in order to define the diagnosis. The main characteristics of the children are shown in Table 2 . Some of the children were brought to the clinic months after birth, and were identified by sequelae suggestive of toxoplasmosis, especially sequelae associated with the eyes (e.g. strabismus and retinochoroiditis).
Premature births were reported for only 3 (5.2%) of the children and low birth weight was reported for 7 (12.1%). Intercurrences during the neonatal period were reported for 16 (27.6%) of the newborns. Jaundice was the most common alteration in this period, and was observed in 10 (17.2%) newborns. It should be noted, however, that all cases of jaundice were due to increased indirect bilirubin values, and thus, were not a manifestation of infection by Toxoplasma gondii. Seven (12.1%) of the children had some degree of respiratory distress, and 3 presented with early neonatal sepsis, while only one presented with cardiac alterations.
All children were assessed by ophthalmologists, and eye injuries were also evaluated by a retina specialist. Examinations were performed on different dates for each patient. For children who presented with lesions at birth, a fundoscopy was performed within 2 days of life, then again at 3 months old, 6 months old and, after 12 months, once every 6 months, after active retinochoroiditis was no longer present. In cases with active retinochoroiditis, examination intervals were every 15 days until complete healing of the lesion. Ocular alterations were observed in 20 (34.5%) of the children. The most common were retinochoroiditis and strabismus. Of the children with retinochoroiditis, 17/20 presented with macular lesions with some degree of vision impairment, and 9/20 presented with subnormal vision observed during follow-up at the outpatient clinic: 90% of the children with retinochoroiditis had healed lesions at the first examination. A central nervous system (CNS) investigation was conducted on 14 (24.1%) of the children exposed to Toxoplasma gondii via lumbar puncture, and alterations were found in 9 (15.5%). Among the most common findings were increased liquor cellularity due to increased mononuclear cell counts, an increase in proteins and a decrease in glucose. Plain skull radiography (AP and lateral) was performed on 49 (84.4%) of the children, and intracranial calcifications were found in 10. Intracranial calcifications (90.9%) were also the most common alterations observed by cephalic segment computerized tomography, followed by ventricular dilatation (36.4%) and hydrocephaly (9%).
Follow-up data on the children revealed that 21 (36.2%) presented with some type of sequela. The main sequelae identified were: retinochoroiditis, subnormal vision, and psychomotor development delays. Table 3 presents correlations between specific variables and the presence of any sequelae in children at a 1-year follow-up evaluation (at the end of the first year of life). Variables statistically associated with the presence of sequelae in child at the end of the first year of life were: time of maternal diagnosis (≤ 3 months) and lack of specific treatment during pregnancy. The present study should increase our understanding of the clinical, epidemiologic, and transmissibility profile of congenital toxoplasmosis for a group of mothers and their children treated at a reference outpatient clinic in Northern Minas Gerais. Overall, an agreement is evident between our results and the current literature. The merit of the present study is that it provides a general picture of the clinical and laboratorial management of pregnant women potentially exposed to acute infection by Toxoplasma gondii and their children.
DISCUSSION
Regarding maternal age for acute exposure to Toxoplasma gondii during pregnancy, a mean age of 22.1 years was found, similar to the mean age of 23 years reported by Figueró et al. and 26.3 years reported by Varella et al. 11, 12 . Although in disagreement with other studies, maternal schooling greater than 9 years was not found to be a protective factor against the disease 13, 14 . However, we must emphasize that, in our sample, the evaluation of this protective effect was restricted because this information was missing for 18 women.
A severe flaw was observed as to the lack of counseling about toxoplasmosis, because some studies have shown a 60% reduction in the acquisition of the acute form of the disease in susceptible women advised during pregnancy 13, 14 . The avidity test was applied only on 12 women, being positive for 3 (i.e. < 30%). This result may indicate a delay in starting prenatal care or in delivering results to assistant doctors, as the avidity test was only useful for the diagnosis during the first trimester of pregnancy (up to 16 weeks at the most) according to some authors 4, 11, 15, 16 . Regarding amniocentesis, a small number of positive PCR results were observed: only 3 out of the 19 pregnant women submitted to the procedure. However, a relevant sensitivity for the test ranging from 62.5% to 97.4% has been reported in the literature 2, 17 . The low number of positive results from this exam in the sample studied suggests a need for further analyses to establish correlations among the results, the methodology used, and the time they were performed. The literature shows that sensitivity of PCR following amniocentesis varies greatly according to the gestational age at which the infection was acquired, previous use of specific antibiotics, and inadequate storage of the samples 17 . Although a correlation between the presence of sequelae in the fetus and the lack of treatment during pregnancy has been observed, this result cannot be considered to be definitive, because of difficulties in establishing the active, acute phase of infection during pregnancy. In fact, this has been one of the major dilemmas for studies such as ours, because a routine protocol has not been established, and it is difficult to define the parasitemia phase accurately 8, [18] [19] [20] [21] [22] . However, this finding is significant in relation to the large percentage of pregnant women with postnatal diagnosis, because of the presence of sequelae in their children. With regard to IgA dosage, it is possible that due to the lack of knowledge and difficulty of having access to this exam, it has been underestimated and not routinely performed by the assistant doctors who have opted instead for only one dosage of positive IgM to guide their management of acutely infected pregnant The authors declare that there is no conflict of interest.
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woman 2, 23 . IgA dosage is an important acute phase marker, and has shown good sensitivity in several studies associated with IgM dosage for Toxoplasma gondii, both in pregnancy and for the diagnosis of newborns 23, 24 .
In agreement with previous reports in the literature, most (72.4%) children were asymptomatic at birth: similar data were found by Sáfadi in São Paulo, where 43 children with Toxoplasma gondii were studied, and 88% were found to have had subclinical infection at birth 25 . Despite limitations in our knowledge of the precise time of infection (this definition was provided by the maternal exam date), data from this study demonstrate that children diagnosed up to the first trimester of pregnancy presented with more sequelae than those diagnosed after the second and third trimesters (p=0.005; PR=3.31; 95% CI=1.31-8.36). These data are consistent with the literature 2, 24 . In this study, it was not possible to verify the impact of treatment on the development of sequelae in children at the end of the first year of life, because some children received treatment for only a few months. The literature reports better results for children who receive treatment for one year than those treated for only one month or not treated at all, with minor eye, hearing, and cognitive sequelae 2, 8, 19, 20, 26 . Most (95%) of the children diagnosed with confirmed Toxoplasma gondii also presented with retinochoroiditis in a fundoscopy examination, which is the most common manifestation of the disease. This is similar to the study of Sáfadi et al., wherein 43 children with Toxoplasma gondii were observed and retinochoroiditis was found in 95% of the cases, most commonly with bilateral commitment, and with macular lesions prevailing over other sites on the retina 25 . Data reported in the present study have limitations to generalization. The study was carried out on a restricted population, allocated at a reference center. However, we believe that the value of our results should not be underestimated because patient demands occurred randomly, and were derived from several institutions. In fact, there is a lack of studies in our locality, and this study reflects the need for more effective intervention, such as health education for pregnant women and more standardized medical guidelines. Moreover, the number of cases studied is consistent with the literature on this subject.
The results of this study suggest the importance of prophylaxis during pregnancy, and the urgent need for intervention protocols to prevent acute infection during pregnancy, and to minimize sequelae in newborn children.
